Gamma Knife radiosurgery in cerebral arteriovenous malformations: postobliteration nidus changes observed on neurodiagnostic imaging.
Computed tomographic (CT), magnetic resonance (MR), MR angiographic and angiographic images, obtained after complete nidus obliteration had been angiographically confirmed, were reviewed in 9 patients who had undergone Gamma Knife treatment for cerebral arteriovenous malformations (AVMs). The period between angiographic confirmation of nidus obliteration and the most recent examinations was 12-84 months (mean 29 months). The patients ranged in age from 9 to 54 years (mean 22 years). There were 6 females and 3 males. In 8 patients, the obliterated nidus was shown on CT to be isodense. Calcification was identified in 3 patients, 1 of whom had not shown calcification on CT before treatment. Contrast enhancement of the nidus was seen in 6 patients, in 5 of whom a significant time-related decrease in contrast enhancement was observed following nidus obliteration. In 6 patients, T1-weighted MR imaging showed a hypointense nidus in 4 cases, both hypo- and isointense in 1 and isointense in 1. T2-weighted imaging showed a more varied nidus intensity than was seen on T1-weighted imaging. No flow signal void was demonstrated in any of these cases. After gadolinium administration, the nidus was enhanced in all cases, markedly in 4 and moderately in 2. In 5 of the 6 cases a time-related decrease in gadolinium enhancement was observed following nidus obliteration. This change was, however, less significant than that observed on contrast-enhanced CT. Angiography and/or MR angiography showed no vascular abnormalities in 7 patients. These results show that radiosurgery-induced changes in a nidus may continue for several years after angiography has shown complete AVM obliteration. These late changes can be considered to involve further obliteration of the remaining or recanalizing vessels, reflecting an ongoing process from coagulation necrosis to liquefaction necrosis.